The suspicious and pathologic tracings were increased in the meconium stained liquor group. There was no significant difference in the Apgar scores in both groups of women. Meconium staining of liquor was significantly associated with Caesarean delivery.
INTRODUCTION
Meconium staining of amniotic fluid occurs in about 12-14% of all pregnancies and could be a potential warning sign of asphyxia (1) (2) (3) . The significance of meconium-stained amniotic fluid as a sign of foetal distress remains controversial and its reliability as a predictor of foetal compromise has been questioned (1, 2) . However its presence remains a concern to both obstetricians and neonatologists since signs of asphyxia and meconium staining are associated with an increase in perinatal morbidity and mortality (1) . Clear amniotic fluid is frequently considered a reassuring sign during labour but its presence is an unreliable sign of foetal well being (2) . In the absence of CTG, clinicians rely on the colour of meconium and intrapartum foetal auscultation to identify foetal distress.
MATERIALS AND METHODS

Study area:
The study was carried out at The Aga Khan University Hospital, Nairobi which is a 254-bed tertiary care facility and a teaching hospital for post graduate medical students and advanced nursing programmes.
Study design:
A prospective cohort study of 77 women presenting in labour, 36 had meconium stained liquor and 41 had clear liquor.
Study period:
The study began in August 2006 until January 2007 when the sample size was attained.
Clinical methods: Once a woman met the eligibility criteria a vaginal examination was performed. If labour was established and the cervix found to be favourable with intact membranes, artificial rupture of membranes was done. The women with spontaneous rupture of membranes at term were also enrolled into the study.
In those women with clear liquor and grade 1 staining of amniotic fluid, an initial 30 minutes CTG was done and subsequent CTG was done intermittently.
In those women with meconium stained liquor grade 2 in active labour, continuous CTG was maintained. In those with reassuring pattern, vaginal delivery was planned but those with non reassuring pattern, resuscitative measures e.g. rehydration, repositioning of the woman, oxygen administration and stoppage of oxytocin administration were done. However if a non reassuring pattern persisted or the tracings became pathologic, delivery was by emergency Caesarean section.
In those women who had grade 2 meconium in early labour (i.e. less than 3cm dilatation) and those with grade 3 meconium in latent or active phases of labour (except 2nd stage), delivery was expedited by emergency Caesarean section. However they were on continuous CTG monitor to the point of being wheeled to theatre.
The CTG tracings interpretation was based on RCOG/NICE guidelines-200l (Adopted by FIGO) (5) . On a sample of tracings, a re-evaluation of intra observer and interobserver agreement between two different obstetricians was conducted to confirm reliability of interpretations.
A follow-up of perinatal and maternal outcomes was performed which included Apgar scores, admission to intensive care unit or delayed discharge due to foetal indications and puerperal sepsis. The women were reviewed for signs of sepsis one week after discharge. 
RESULTS
There was no significant difference in the duration of time from onset of labour to admission (p =0.185) and in cervical dilatation at admission (p=1.000). Parturients with clear liquor had a longer mean duration of labour (11.44 hours compared with 9.92 hours in the meconium group) though this was not statistically significant (p=0.07).Those with clear liquor had statistically significant higher rates of augmentation of labour by oxytocin (p = 0.003) ( Table 1) . Variable decelerations were the most common abnormal foetal heart rate patterns observed at admission and also intrapartum in both groups.
In the initial CTG tracings, 41% of the clear liquor group had variable decelerations compared with 36.1% in the meconium stained liquor group.
In the intrapartum CTG tracings, 29.3% in the clear liquor group had variable decelerations compared with 27.8% in meconium stained liquor group. One sinusoidal pattern was described in the meconium stained liquor group (Table 2) . (Table 3) .
This was also observed in the intrapartum CTG whereby the relative risk of having a pathologic CTG with meconium stain was increased (RR 1.096, 95% CI; 0.650-1.847). Pathologic pattern was present in (75.6%) of women with clear liquor (Table 3 ).
There was no significant difference in the mean birth weights of the infants born to mothers with clear liquor compared to those with meconium stained liquor (3260.24 grams and 3359.72 grams respectively, p = 0.282). Meconium staining of liquor was significantly associated with Caesarean section delivery (RR = 1.357, 95% CI: 1.010-1.823; p value 0.042) ( Table 4) . Caesarean section delivery occurred in seven (17.1%) of the clear liquor group compared with 14(38.9%) in the meconium stained liquor group. (Table 4 ).
The risk of having a poor Apgar score in the clear liquor group compared with the meconium group was not significant (RR 0.390, 95% CI: 0.131-1.160). However the clear liquor group were more likely to have a good Apgar score at 1 minute compared with the meconium group(RR 1.203,95% CI: 0.972-1.490). At 5 minutes only one neonate (who was in the clear liquor group) had an Apgar score of < 7.This value did not allow statistical modeling. The rest had a 5 minute Apgar score of more than 7 (Table 5 ).
In the initial CTG, the relative risk of having an Apgar score of <7 was more likely if the initial base line rate was abnormal (RR 1.357,95% CI: 0.139 -1.009) ( Table 6 ). The indications for Caesarean delivery in the meconium group were non reassuring foetal status nine (64.3%), cephalopelvic disproportion two (14.3%), and malposition three (21.4%) while in the clear liquor group non reassuring foetal status two (28.6%), cephalopelvic disproportion four (57.1%), and malposition one (14.3%) ( Table 7) . One neonate was admitted with meconium aspiration syndrome and was hospitalised for more than 48 hours and one mother who was from the meconium group was diagnosed with puerperal sepsis.
DISCUSSION
Variable decelerations were the most common abnormal foetal heart rate patterns observed at admission and also intrapartum in both groups. A possible explanation could be the resulting oligohydramnios after amniotomy with subsequent cord compression. Moderate or severe variable decelerations in the first stage of labour may be a sign of oligohydramnios and thus may be associated with a significant increase in the Caesarean delivery rate for foetal distress and with Apgar scores of <7 at 1 minute (6, 7) . Patterns that predict foetal acidosis are severe variable decelerations and late decelerations. Our results did not completely support these observations since the Apgar scores in both groups were not different.
In the initial CTG, risk of having suspicious and pathologic CTG patterns was increased in the meconium stained liquor group compared with the clear liquor group. This is in agreement with several studies in which meconium-stained amniotic fluid was found to be a statistically significant factor that affected the occurrence of abnormal FHR tracings. Krebs et al (7) reported that foetuses with meconiumstained amniotic fluid exhibit abnormal foetal heart rate (FHR) patterns significantly more often than foetuses without meconium in their amniotic fluid (7) . This trend was also observed in the intrapartum CTG whereby the risk of having a pathologic CTG with meconium stain was increased.
Significant percentage of suspicious pathology was seen in the clear liquor group in the initial CTG tracing. Pathologic pattern was present in intrapartum CTG of women with clear liquor. The only sinusoidal pattern encountered was in the meconium stained liquor group. The presence of clear amniotic fluid, even in late labour, is an unreliable sign of foetal well-being. This questions a key component of active management of labour; the use of early amniotomy to detect meconium to make decisions regarding electronic foetal monitoring. It also suggests that the presence of clear amniotic fluid should not influence management where the cardiotocogram is not reassuring (2) .
Meconium staining of liquor was significantly associated with Caesarean section delivery. Meconium-stained amniotic fluid has been shown to be a statistically significant factor that affects the occurrence of abnormal FHR tracings in several studies which may in turn prompt an urgent or emergency delivery on the basis of concern for foetal well being.
Only one neonate was admitted with meconium aspiration syndrome. This is in agreement with the studies, which confirm rarity of meconium aspiration syndrome. Virtually all foetuses exposed to meconium are born in good condition. This lack of specificity of meconium as marker of "impending asphyxia" accentuates the fragility of the cause and effect concept. Meconium aspiration syndrome, the major hazard attributed to meconium-stained amniotic fluid is, in part, a foetal environmental hazard when acidemia supervenes. It is hypothesized that the pathophysiology of meconium aspiration syndrome includes, but is not limited to, foetal hypercarbia, which stimulates foetal respiration leading to intrauterine aspiration of meconium into the alveoli, and lung parenchymal damage secondary to acidemia-induced alveolar cell damage in the presence of meconium. Therefore meconium in the amniotic fluid may be a foetal environmental hazard when acidemia supervenes in the presence of meconium rather than solely a marker of preexisting foetal compromise leading to the release of meconium (8) .
Apgar score of <7 was more likely if the initial base line rate was abnormal irrespective of the state of liquor. This was in agreement with Mahomed et al (3) that FHR abnormality was associated with adverse outcome than meconium staining. Elsewhere, Samo et al (6) found that an abnormal initial FHR tracing seems to be associated with the subsequent development of ominous FHR patterns and increased foetal morbidity, particularly when more than one abnormality is present on the initial tracing.
Only one woman who was from the meconium group was diagnosed with puerperal sepsis. Several mechanisms have been proposed for meconiumassociated puerperal infections, which include alteration in the antibacterial properties of amniotic fluid and enhanced bacterial growth. Additionally, impaired host immune response through the inhibition of phagocytosis and neutrophil oxidative burst by meconium was reported by Clark and Duff (9) .
The use of oxytocin has been considered as a risk factor for meconium passage and worsening of foetal stress due to uterine hypercontractility. However in our study, 52.8% of patients in the meconium stained liquor group were augmented with oxytocin. Cardozo and Pearce (10) found that oxytocin administration did not increase the need for Caesarean delivery for foetal distress.
The parturients with clear liquor had a longer mean duration of labour (11.44 hours compared with 9.92 hours in the meconium group) though this was not statistically significant (p=0.07). The presence of meconium may increase physician anxiety, resulting in lower threshold for intervention and increased risk of operative delivery thus lessening the duration of labour.
In conclusion, variable decelerations and severe variable decelerations were the most common abnormal foetal heart rate patterns observed in both groups.
Women with clear liquor may have suspicious and pathologic CTG patterns though the risk for these outcomes was increased in the meconium stained liquor group.
There was no significant difference in the Apgar scores in both groups of parturients. Meconium staining of liquor was significantly associated with Caesarean section delivery and the commonest indication was non reassuring foetal status.
The parturients with clear liquor had statistically significant higher rates of augmentation of labour by oxytocin and they also had longer mean duration of labour. Oxytocin can still be used in mothers with meconium stained liquor as long as the foetal status is reassuring.
